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(57) [gift] 

Mz^ 9>74\ti*i*%mZ1X&CC> 2 tfm&*tlX. 

14. *V-l<IH>**JI'15ank^tt£*lEft&£J: 
1 l>ifi&«VvrtiU 7/- K«Jt 0 & ft V— YmWitf 
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imtm 1 ] mmmmzr s- Ft/tv- ptmzti 
frier y- h-cw*afim^«^s t^tc. ay- rc 

Mie«fl?®M^7fc^ffi^A*ry-HfflIJ: *)*V- KM 

mary- FizGwumimte-tz t&iz. av- Kt 
mmifxzw&^h z t iz£ir$mtz>mmmmiz 

file* v- Ftzmnzti&mimtfx.<7>*.m&ft&tfm 
%iTs-vtiztmzK&wmmr>*m9tft& i ot$< 

ts- mizmzi$tizmm*izfgmtfA£mr^-?> 

tmsm4i nMnmizTs-Ft#v-Fi><mzti 

frier s- Y\iz^mmi^th-w&w^m^^WL 

t. 

mz* v- Fizmim/fxzm&^&mttMtfxmtk^ 

St. 

mzmMmmts><r>*ftm[&Ts- kmj: *)av- km 

[«*3i5] ^»®j»tcry-Kfc*y-K7&<ffi$ii 
frier y- Kt*s«i«^ft^-rs*{i«m«i&*g 

fjie^ y- Kfci»^;y**«t^*iiMa9#x«i&# 

at. 

frfe# y- Ktc^$ii$K-fhsi^«07Ki^^ff*<fr 
sry- Kcce^$fLSW?gMm)*^\^ff i o^< 
t-si 5 „ fflm*rAm&*m>t>*v-vizm&2ti 
&mfcm#xzmm^&tim&®.b zmt&zb zim 
b-r&mmim. 

itmme] ic, ts- mizmasti&immi 

CH3OH + H 2 0 -» COj 

-£LT. ry-KM-esg±-rsH+ti. -**^3S8tig£ 

0 2 + 4H' + 4e- -> 



mLb -tzmm* 1 tut 5§sm<vmmns&. 
iwasmn wmmtzTs-FtAv-vtfGiztL 

east-* 1 stc* v- vzmmtf* zmz-tz -tiz 

m^smm^ymmsbffir s- mi vav- km 

itmrns ] m»«M^ry- Kt*y- k*«*i 
ti±ii'*m*.td)ffi*m*. miTs-wzimmz 
mte-?& b mzA y- wzmmif* zmz-tz z t tz 

mte«w^M*o*^?ijg*<r y- KW«fc <?av- km 
-m<&SJ:o, *y-K^flt^5^SK<t^y.$-Jn 

[000 1] 

mz. s9s-)v^ zmtmitm *ts~-y izmztm 
Lzwbim^&mmmmizmtz . 

[0002] 

[«**»«] jBmmmii. wgnmvy-jjnMiztj y 
-K**E$#Lflfe*<oM{cry— K*<ffi$fut-ty^ y 

asms 0 ai-^s «t a r n s . 

[0003] *Sm©ftt LT(is «*£ 

a. m^Kigs. y >wm*b'imt>tvc^&w. & 
wmmbirX^i *y3m®mfrt>%z®&mft? 

fWSMKti ( P E FC ) nm9kZtiX»&. ^ 

PEFCi Lr<i. y 9 s—ii^?s 9 v+t b'<n®m*f* 
-/^^stM^xtciKSLTry- km 
ci*oatrt«{c. *y-KM(;(±ie^it tr^^ 

y^y— frmtimmfa (DMFC : Direct Methanol 
Fuel Cell ) tlttthb LX. W^Smi^^rT CDS 

mTs- b'izm&L%tft>wi£tz>®mmmi>mftzti 

[0004] DMFCKfcvvru:. iis. ry-KM(- 
y^y-/l^7|c^fl8fA««^$ii. ry-KMTTK ( 1 ) 
mi. oiz&f£-?&. 

+ 6H* + 6 e- - ( 1 ) 

(2) v>iotzmmb%j£i-&Xoiz*:'>x^&. 

[000 5] 

2HjO "<2) 
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«. BRvtmnamzim-cz . tiz&nm&mk 

Iz-t&ZktfXZ . »&SSTOfifc L-ctM#$^r 
[0006] 

^m&LXAv-rizmt. xv-Ftz&^Ttimfcm 
-t^b^o^ux-^-^—ti^mmt^x^h. z<r>? 

#y-K«<2£«T$-£&J!IB. fiP*> 
[0007] z\<r>5.ot£9 u^a—f \"— crmmzft L 

x. ffli-fcfDMFcic&vvcfcL Ts-Fmizmz-tz 
y y s-;\/*mmcom&.£i&< mm-t s ^tci^t, 

# y - KflBKiSSglT 6 y y y -yidt£ffi < Ml* &i£^ i> 
3r£;h.TH*. Lrt»U ic7)^ffi-C«, 7V— K«C« 
&-f -5 y y y tf»=5: 9 ffli < t&5£ L£ f tftJf y n 

[0008]i^, JS^atti^H^^JSUS 

«^-fc/M£t££#(;:<<&£. -3u *M»T1 1-2 6 

o o 5 mtmmz. -^ccom^^mm 

mmnmzyxi y vm * y^immm^t * t 

a. r y- PBU*^4r y— fascia o y y y-/P#*fr 
HWfcaew lt ±iis<mtzmi2ti& <r> 

-typcolfjtj^^fcr^sav^ raffles. 
[0009] *^BBti, ~a)£ 5 ^rlSHC^, DMF 

c£«t*>fc Lx^immzT ;-vmizmm&-f& 
mmmmza^x. tt<mwi%.%mi$.x. 
v-h'm<,zimvxK&?-&<ozjfim-tzz:tizjL o-t 

[00 10] 

y ^Pi-^/Pt v^Tt^ts^^ ry- Fcraofe 
-*-&flgfraiie£tvc. ry-Hifflio^y-Hffli*^ 



nzwmtz z t izx^x&m-zz t & . 

[00 11] G£*<73DMFC<Dj:3fc:, 7/- KMfSff 

wctv- F<Rto>&# y- F«Kc*$h6*8SW-&*rc. 
-e*u;# o T^isiM <> r y - Kflft»6 a y - h wc» 

fttB#%&. ) a*. ±Eoiac nMmm#tz35i-f& 

h'Mfrt>Ts-mtz&wrt&<vx. jmmtfry- 
h'mfrt>*v-}:mizmfuz<^imt%z <«i*>. 

[0012] ^t. 77- F^W«*««-Hi-i=ffitt 

mzmtitz*ji4m£i%zz:ttfxz&. -r^id&m 

t iz£^x&ffci-& Zt&XZ h . 
[0013] fin^. *y- K«Kfiaft«*t*iwt«i^ 
ry-YWizm^th^mnm^im 

9 t>m<%&£dtzmmirl£J:<'\ z\z\X, 

iTum^siti. mmm&w&iz&vzxm&ftEcoz 
txt>&„ mt. *tv-mtzmt&i$tiz>wnmtfx<7) 
m&t><. rs-mizmte-t&iimfmnm&xrutiis 

[ooi4] z<7)*. ottti-mmmt. m*-iz. av- 
mizizMMVfz£M£imL. Ts-vmizi&mm 
mizmmn&Mtfx zm&Lximtz ztizz^ 

X, mMlz?foZktfX%&. Z<r)ioiz*5m<r>m\ 
ax y -y ^wsi-rs ; t tz X -oXmixtitJUmt: *# 

[00 15] 

m<?mmtiZfri)>&mmnmcr>mf8Lmx?>2>. zcmmm. 
»a. BWciS^ssfSKi \ <n--xm,zr;-Y\2 
■?comffimiztiv-Yi3&&ztitc-t)\sttL. 
ry-Ki 2tcyyy-y^fitj&$^t^c*y-K 

*»ioi. ry- k 1 2 tcy y y-^^rx^^-rs 

tztt><D* 9 S-)\sm&WM2 0k. D y- H 1 3(C^ 
^^•T5^«*&fl3 0fc. 7/-K12C^$ft 
5^ ? /-/^zcc o 2 j s^ts c 0 2 g^«i4 0 
fc. j»y- F l 3t«f&$tLS^^Jng-r5Jn^S5 

0 1 A>^««$ilT ^ S D M F C T'*> S . 

[0016] @2«, js^sm** i ovrnffiwim 
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[00173 mmmmi i t4. A--7;^nx;i/t^i 

*y-K 1314. ^mt#^JSM«^ffl^L^-^ 
- Kffl9<0»£gftHSti: LT<4S£-/W^'>-A. #y- 

[0018] Ts-Ymris~Yi4<DTS-Yi 2£ 

AV- YMTU- h 1 5ff>* V- K 1 3 ktt(Srt-&m<,Z 
ii#y-F{BH^*/H 5aA^^$fLTV^ 0 &i>. 
H2T'<4-fe;PJ-- y hj&*lo^*<t^$nTV^3&\ JKR 

[0019] x?s-twy&wm2 0iz. 
(-£*&izm%vxT) zsm-tzmm? y? 2 1 1 . & 

^r? V y 2 1 y S-fUZ&lii-f S JlCVT-2 2 1 , 
^>-7*2 2*»^i*aj$^S^^y-/^Jn#Jv'fb$-li'T 
y y y-/t-#x££l£^.Si63g2§2 3 £ 75>£>«&££ftT 

i^s. co 2 jg^-a«4 0(4. r/-Kift*;n4 

aj&>£#ffi$*iS#ffi%£EIlK LC 0 2 ZftffitZ 9 > 
741 1. -frffiLKC 0 2 Zmft-? h-Xy?4 2t.tf 
y74 2frt>mtii$tl&C0 2 £. jg%g&2 3T£j£$ 
*U>y 9;-WXt,ZW&^&£Wg4 3tfrt>ffi$LZ 
*IT^&. y>?4 lT'#Si£#l..&C0 2 tetoH- 

^iO^-tfL^^id. ?V?4 lrt<4^i(CjSv^iS 

[0020] ^s«^n30(4, *HS£B29&x/ci*9 

5 0J4. ^««^3 0*^iM^SSM^iS*^«ft6 
^it^dtlzX^Xtamtth^Xh-oX. tWi.(f. 0 
l^-ridtc. ^V5-T^Srj^R©6*:*l Oco 

[0021] <^®ffi<7)»giwf ) ±smm.cmmm 
*6## i o (ciswc. ry- kib^-v 1 4 atca. 
(ch 3 oh+co 2 ) 

(A i r + H 2 0) V®te2tl&. 

[0022] ry-Ki 2-c(4. ry-KHft^i 

4a£BS»£fi^#xfc:#£ft6yyy--/|^ * 
Um-f&J: 0 te. Z^MitV- Y 1 SWifrhmsm. 
Rl 1 SriffigLT*S. ) tSrfflwt. ±1 £ ( 1 ) jST 



x-zm-zTuby ( h + ) (i. nsmigti l^asL 
r*y-Fi sizmrth. 
[0023] ry- KIII^*;H 4 afc^S 
*iss^;#x£(4c o 2 ## -fctiT^s a*, c o 2 iz x i 
xts-y 1 2\,z&»zmm&^&&im^ixhz\ 

tte%*,\ trV-Y 1 3T<4. ±E ( 2 ) sTC^ftS 
50£i|S|8He. *y-KffiJ^^^;H 5aSr«B»tSJn 

a^a+t*4*i.fiBW (o 2 ) ry-Ki2K 

&MLX<h7nYy (H + ) fcfcflHrvr. ±f£ (2) 

[0024] TJ- Kfl8^-v*/U 1 4 afc:ffcM£*l5tI 
£-#x4*<^ c OzRT/Ty- Y 1 2 TcogOSCi: -> T£ 
f£$fi&C0 2 fi. *^SV5feSJ35^CH 3 OHi:*t:r 
y-KIf-v*/H4 aA^M-^% (C0 2 +CH 3 OH 
+H 2 0) fc tyr*KK**i. ?y?4 1tz®l&Ztl2>. 
-£LT. y>?4 l-C^-SI$ir^C0 2 £7>-gp*<Hfflffl 

[0025] ( ? ox*-/\'-«j$ij3m;:o^T ) mi 
?y?2i a^^teSixsy y y-/Mi^7f<i#S!:%Jii 

Tfc^<. ^^^4 l*>^(H$^5C0 2 (Ct7k^ 
f4*t O&iiiKWX. Ty- Kflf-r^Pl 4 a{C 
^^x(^itLSyK*{4Jt«»<>^ : 3rc Wfc: 
^LT. ^y-Kfffl^-v^H 5a£{*i&$fl£2rog£ 

^{4yk^^<?^^rv^s„ sni.r. ry-H 
i 2xttkiimthKmtfftfrix. *v-yi 3-c« 

[00 26] GHT. ry-Hffl^-V^H 4 arttCfc 
(t^*l^^ffi4. *y-Ffl*-*JM'l 5art(;fc{t 

<4. AV—Vm&'**fi'l 5art$-jl3g-rSS^^ 

*4. ry-Kiai^-v^n 4 artfra^-r-s^^y-^ 

T. «»«M1 lco+(c:iJ^T<4. ry-KMiOt^ 
V-YmtOHtfffi£&iZtc&£ o KftWgMmmiSLI* 

[00 27] ^wyK*JiSK^lge(;4-?T. m»^Ml 1 

*^»y-K(ffl^^ry-K®i(c*^^!r^s. 
SKI l^^tmmthb. M?S-ji,i>ZiUzft 

-oxfcfttmmfoiz&mLXok-r&nx. tj-y 
Hf-*** 1 4 a*>^m^KiKi i $-iiigLr^y- k 

[0028] (y^y-;wc:co 2 ^s^siij^(c-^ 
v^> ry-Kfflf-A-*;n4a^S3i-r6^<7)7K^ 
$t^£E^ffi<t-6(cU. s-Mztti-hco t <vm 
&Z$mzW^tttftim'c^Lhtlhi)K TS-Y 

1 2t=^tTy^y-^+^-tc«J&^®.4*^. c 
0 2 coM£li$>£ liz-r&zt&mz t 

[0029] (*H^©<^^^tco^r ) ±K^S£ 
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gmmwrnrnviz. rs- km?-**^ i 4 a «t oa^ts 

£ft*«im&>^i3ll.7tco 2 £. ^^y-;KcS-& 

S0MtciijD^<7)CO 2 ^^-rsco 2 «j&j® (flli. 
tfco 2 ,-jf>"<) *R*t, -e^*><boco 2 ^^^y-;k 

s. 

C00301 ^^y-yKcig^-r-5^(i, CO 
i&fiB&fl?. 7V-K 1 2Cfc(t&m^fl^W£0££ 

f£ . II^xw J: 3 *3p«tt*^ £in^-f S Z\ b % < 

*?s-}utm&LXTs~vm^*>ui4sLizmte 
-rsiactTt. mmz7v3x*-/<.-*9mt&$i 

[0031] ?ax*-K-jt|]fW^£#S*:SMcte. 

t, r y - FfiB i 0 & # v - KfiUo^*^^^ & <t 

c 0 0 3 2 ] imzmn&igx'ii. rs-Yiz-^msm 
tLxx 9 s-j\s£mi;L%t><t>mm- 5 dmfcco 
wtsiBJifcfi:-^^ ry-Kfc:*»B£ LT^y 

nmmiza^xh. ztib^mizmmt^ztimmx 

[0033] 

[fessfli] cigMM3±ieifete£o»sf=^^-r. dm 
Fcs-f^gu ^ffcLT^^y^y-zu^ffl^ra 

e^ffoJt. <!U X 5 S—MzMa~?Z> co 2 t LT 

ii.6C0 2 £ffl^7t:. 
[ 0 0 3 4 ] *^Jt09D M F C WSS^fNimTOil 0 

JR&fttt*: 5 0% 
^SPMffl^: 2 0% 
■gSZMWim. : 7 0'C 
C 0 2 OSS* : SMagftO 1 /2 

ammm*fti iot. timnm&i* 1 1 o»t/-k 
1 1 2(cy?-y-^xi:*^tc7)ii^>fx^«^ 



S7ty>£7>y * y-/t«*s^ 1 2 0 1 . # y- k 1 1 3 

fc£Si£«tt-f *23MBM»1 3 0 ta^fltjfcSfiT^ 

[0035] j8m©fi#tel 1 OfcJU ±ieHififF9<0»» 
S&*#:i 0£ffi«<ot<7rc£>s. ^y-yHft&igfir 
1 2 ot±, ^^y-^TK^JR^flf^rrs^^^ 121 

T12 2b. #yTl -IZfrty&^IXhX? J-fc*. 

m%i£tmMitz-£xm-&*rx (*?s-wx+ym 

[00 36] -f-LT. ?V?1 2 1tll 7y-h'If 
■Y*/H 1 4 a*^Pai$ilSig-^ (C0 2 + CH 3 0 
H + H 2 0) #{IJiK$#U C0 2 (i^-SI§ilT. ^^y- 
>M<}If?£ ( C H 3 O H + H 2 O ) (iSfflffl^flS J: 5 (C^r 

30b mmv>i>(?>x'h&ff. &$\m&$s 1 3 0 a^os 

[oo 37] *lfc®fCToDMFC(cfc^T(i. *?y- 
;pfc*^;cos^x*fry- pfl^v-^ ii4ac 

«i&£;fi-3?H;:*tLT. tfy— Ktt?-**JH 1 5a|: 

ry-KHft*;H 4 artfcfc{t£*38a#fffc)L # 
y- KM***/P 115 arttcfe(TS*^J\4i-£Ei: 0 i> 

<#y- */n 5 art^ajg-rs^; 

cO^{i. ry-FW^^/H 14a^lj§t5^ 
^y-/^xcoS^J:Otffivv«cSi) ttotv^. 
[0038]^t. mgf«JSl 1 1<7)WZ}S^XI&. 

# y - KfflO J: 9 1> r y - HfiS^^itS^^s J: o * 

^ioT. mmmmi 1 i+*ry-K«*»4»»y-K 
fflj^^^Krrs. s»ami i i*£*##^Krr 

Sf:. *?S~)\si>ZtUzW^X7lifrbmtl3fiil(,zmh 
L£ob-?&<VX. 7/-KIfA-*;H 14aKt 
M90R1 1 l^iliSLT*y-KfflK^^y-^*^« 

[0039] *Jt«2WDMFC<7)a!(^miyTiOa , 3 
lz&£Ltz. 

jt?y-JU7mm&&: 2mol/L (^SEIL*^^ 
y— ^* f 2mol#ft) 

^smmm: 20% 

[0040] -fe^sff<7>ai^cig lt . (mm 
m&MmiZfzKHvnffi) <±, 0, 0. 05, 0. 1, 

0. 2, 0. 3 (A/cm*) fcS£5£L*:. 04<i. Z 

<?m/mimT$>'>x , mmmm.b^m&b<n^m^ 
timmx-foz. m&m<?>DMF c<ryiH)K 
^mnDMFczvh^-t^mEtfnbixx^&z 
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tzmmiT^h^nt^z-htih* 11 

[004 1] 12 

mmnUhZkl JHJUWDILfc & 3 tr. #2SBH«. 1 3 

»*r/-Htci«Mafrr&«««»fc*jv^r. ^mm 14 

^^iH'K'ffcffl^rx^co^^^-rs t i v, fc2r 14a 

or. !»{^^js$-^t-rs^t^<. 20 

£6„ 23 

[®i] s . 4 0 c o2«-£ig« 

[®2] M^«?fi*^sgp^««ia-es>*„ 4i 

[03] iirf^^^S«!m®f!iw«B£Hr*S. 4 2 

[04 ] m^mtit^mb^^mmtmMmcm^ 43 ^-are 

*?i*ttHr*&. 50 mas 



[01] 



.40 



CO* 

M 



CHjOH 



,43 



CH3OH 



V 



25 



^21 



14a 



COa+CHgOH+HaO 



-41 




/ r tt 

12 11 13 + 







0 

%> 


r 



30 



-15a 



10 



[02] 




!(7) 001-185185 (P200 1 — 1 8 JL8 



[03] 



COz+CH&H+HiQ 



CO z 

4i 



1 14a 



120 
\ 



CH30H+1^Q, 




130 



112 111 113 




0.05 0.1 0.15 0.2 
**«*.A/crf 



0.25 



03 



(72)^# ifigp .sA (iim*m wm 

*mm^a-mM*M2TB 5#5^ = >*cE®^lTrfr^S*iS2Ta5#5-^ = 

F?-.A(##) 5H026 AA06 CC03 

5H027 AA06 BA19 KK31 ^02 m04 



